We study spin pumping in a Y 3 Interaction between YIG and Py layers is a possible origin of the unconventional voltage.
I. INTRODUCTION
Spintronics has attracted attention because it is expected to realize new magnetic memories and computing devices by use of electronic spins.
1 A necessity of spintronics is to understand the nature of a spin current, a flow of spin angular momentum. The concept of a spin current stems from spin-polarized transport in ferromagnetic metals. Ferromagnetic metals conduct a spin-dependent electric current, a charge current accompanied by a spin current. This current induces interesting phenomena such as giant magnetoresistance 2 and current-induced magnetization reversal [3] [4] [5] .
The complete separation into spin and charge currents leads to the concept of a pure spin current, a flow of electronic spins with no charge currents. Spin pumping 6-8 is a versatile method for generating a pure spin current. This method uses magnetization precession in a ferromagnet to inject a spin current into an adjacent metal.
Ferromagnet (F)/normal metal (NM) bilayer films have offered themselves as the bench-
mark for the validity of spin pumping. Experimental and theoretical studies have concentrated on this structure and contributed to a solid understanding of spin pumping.
Spin-current injection enhances magnetization relaxation in F and broadens ferromagneticresonance (FMR) line width. The injection is electrically detectable in NM as well; spin-orbit interaction in NM can convert an injected spin current into a charge current. This conversion is known as the inverse spin Hall effect 9-14 (ISHE) and induces an electric field E ISHE that satisfies the relation
Here, J s is the spatial direction of a spin current and σ is the spin-polarization vector.
Spin pumping in F/NM/F trilayer films will be of further interest since new collective excitation can be induced by magnetic couplings between the ferromagnets. In fact, such excitation was verified by FMR measurements. 
Here, ∆H is the full width at half maximum and V SYM (V ASYM ) is the magnitude of a symmetric (asymmetric) component of voltage. V SYM corresponds to ISHE and V ASYM to the anomalous Hall effect in this study. Fig. 3 (b) bottom shows that the θ H dependence of V SYM is roughly represented by a sine curve and reveals no difference between the YIG/Pt/Py trilayer film and a Py/Pt bilayer film.
We next focus on voltage at FMR of YIG for θ H > 0 deg. Fig. 3 
holds. An unconventional feature is not limited to the sign of voltage: the upper inset in 
